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assignment of volcanic units to this age classification.
Lavas 1,500-3,000 years old cover about 30 percent of the quadrangle. Ten volcanic units, five of which have been dated, occur in this age range. Most of the flows are relatively extensive, as is typical of the most recent eruptions of Hualalai (Moore and others, 1987) . Lavas of this age generally are dark gray, lack soil, and commonly have surficial glass and delicate flow and spatter structures.
Two volcanic units occur in the age range 750-1500 years and cover an estimated 10 percent of the quadrangle. Flows occur largely within the rain forest and are medium to dark gray, with thin or no soil and well-preserved surficial glass and delicate structures. Deposits of black to brown basaltic cinders, mapped only where underlying units cannot be recognized, are shown over a much smaller area of the Kailua quadrangle compared to the drier Hualalai quadrangle (Moore and others, 1986) . The thick vegetation of the rain forest probably masks these thin airfall deposits. In addition, thin alluvial and colluvial deposits are present but have not been mapped.
Alkali olivine basalts of the Kailua quadrangle contain variable amounts (estimated in the field) of olivine, plagioclase, and pyroxene phenocrysts; a few basaltic rocks are aphyric. MgO contents range from about 4-16 percent; the lowest values occur in basalts that are transitional to hawaiite, and the highest values occur in ankaramitic lavas that contain abundant olivine and pyroxene phenocrysts.
The latter rocks commonly have xenoliths of dunite, pyroxenite, and gabbro, although similar xenoliths also occur in less porphyritic lavas, especially those of A.D.
1800. Xenoliths of microsyenite (Moore and others, 1987) occur in one deposit.
DESCRIPTION OF MAP UNITS UNITS LESS THAN 200 YEARS OLD

R19T10
"v£cVent deposits, consisting of spatter and cinders that form ramparts and ,777 cones, and pahoehoe and aa flows, erupted in A.D. 1800. Vents occur discontinuously along 3.4 km of the northwest rift zone. At the highest (southeasternmost) vent, Kaupulehu Crater, little pyroclastic material is present; lava welled up inside a preexisting cone and spilled down its flanks. The middle vents produced the most cinders and the most voluminous flow, which reached the ocean in the Kiholo quadrangle . Unit consists of alkali olivine basalt with 1-3 percent olivine, 0-1 percent plagioclase, and 0-1 percent pyroxene phenocrysts.
Xenoliths of mafic and ultramafic plutonic rocks are abundant. Radiocarbon ages of <200 years on flows (W-4634, W-5124) from the upper and lower vents confirm their temporal association with the large Kaupulehu flow in the Kiholo quadrangle.
Spatter deposits of Luamakami (Hualalai quadrangle; Moore and others, 1986) 6 6 I and pahoehoe and aa flows. Unit consists of alkali olivine basalt with 2-5 percent 14 olivine phenocrysts.
C age is 300 + 60 years (W-4394), but paleomagnetic studies (D.E. Champion, written commun., 1987) and degree of weathering suggest that the age of this unit is 600-700 years.
R14S84
Spatter deposits and an aa and pahoehoe flow. Vent cuts an older spatter o rampart (v R15S83) at a 90 angle. Unit consists of alkali olivine basalt with 1-3 4 percent olivine and 1-2 percent plagioclase phenocrysts.
UNITS 750-1,500 YEARS OLD
R05S81
Spatter deposits and pahoehoe and aa flows. Unit consists of compositionallyvariable alkali olivine basalt with 2-5 percent olivine, 1-6 percent plagioclase, and 14 less than 1 percent pyroxene phenocrysts.
C age is 1,030 + 60 years (W-5130).
R15T08
Spatter deposits and aa and pahoehoe flows. Vent deposits include the older part of Kaupulehu Crater. Composition is variable: early lava is differentiated alkali olivine basalt with about 1 percent olivine phenocrysts; lava intermediate in age and volumetrically greatest is alkali olivine basalt with 4-6 percent olivine, less than 1 percent plagioclase, and less than 1 percent pyroxene phenocrysts; late lava, extruded from the east side of the southeastern vent, is alkali olivine basalt with 5 percent olivine, 2 percent plagioclase, and 2 percent pyroxene phenocrysts and common xenoliths of mafic and ultramafic plutonic rocks.
UNITS 1,500-3,000 YEARS OLD
R13S97
Pahoehoe and aa flows from a small satellitic shield. Pahoehoe buries the vent area; no pyroclastic materials are exposed. Unit consists of alkali olivine basalt with 1-3 percent olivine, 1-2 percent plagioclase, and less than 1 percent pyroxene 14 phenocrysts.
C age is 1,590 + 100 years (W-5788).
R35T41
Spatter deposits and extensive aa and pahoehoe flows. Four vent systems occur _____ o on the south side of the northwest rift zone; the middle two ramparts strike N25 W, o in contrast to the N55 W trend of the other two vents and the northwest rift zone.
Unit consists of alkali olivine basalt with 2-4 percent olivine, 1-2 percent plagioclase, and about 1 percent pyroxene phenocrysts and common xenoliths of gabbro. 14 C age is 2,140 + 100 years (W-5828).
R12S92
Spatter deposits and extensive aa and pahoehoe flows. Deposits around source vent are dominantly pahoehoe flows, with little spatter, that built a satellitic shield. Unit consists of alkali olivine basalt with 2-3 percent olivine and less than 1 percent plagioclase phenocrysts.
R27T25 v f
Spatter deposits and pahoehoe and aa flows. Unit consists of alkali olivine 4 4 basalt with 2-3 percent olivine, 0-1 percent plagioclase, and 0-1 percent pyroxene phenocrysts.
R23T24
Spatter deposits and extensive aa and pahoehoe flows. Unit consists of alkali olivine basalt with 6-10 percent olivine, less than 1 percent plagioclase, and less than 1 percent pyroxene phenocrysts. Age, based on paleomagnetic studies (D.E.
Champion, written commun., 1987), is about 2,200-2,300 years.
R15S83
Spatter deposits and an aa and pahoehoe flow. Rampart strikes E-W. Unit consists of alkali olivine basalt with 1-2 percent olivine and 1-2 percent plagioclase phenocrysts.
Spatter deposits and a pahoehoe flow. Unit consists of alkali olivine basalt with 2 percent olivine and less than 1 percent pyroxene phenocrysts.
Spatter deposits and an extensive pahoehoe and aa flow. Unit consists of alkali olivine basalt with 1-3 percent olivine and 0-1 percent plagioclase 14 phenocrysts.
C age is 2,250 + 105 "years (R.I. 'Dora, written conunun., 1986).
Q98S73
Spatter deposits and aa and pahoehoe flows. Source is the older part of Luamakami (Hualalai quadrangle). Unit consists of alkali olivine basalt with 1-3 14 percent olivine phenocrysts.
C age is 2,350 + 80 years (W-5068).
jSpatter deposits and an aa and pahoehoe flow. Unit consists of alkali olivine 14 basalt with about 6 percent olivine phenocrysts.
C age is 2,700 + 100 years (W-5796).
UNITS 3,000-5,000 YEARS OLD R22T63 [Pahoehoe and aa flow. Unit consists of alkali olivine basalt generally with 1-3 percent olivine and less than 1 percent plagioclase phenocrysts and rare xenoliths of mafic and ultramafic plutonic rocks; locally, olivine ranges up to 5 volume 14 percent in the lower parts of individual pahoehoe flow units.
C age is 3,020 + 150 years (W-5801).
Q94S84
Spatter deposits and an extensive aa and pahoehoe flow. Unit consists of alkali olivine basalt with 6-8 percent olivine, 0-1 percent pyroxene, and 0-1 percent plagioclase phenocrysts.
Spatter deposits and aa and pahoehoe flows. Unit consists of alkali olivine basalt with 4-6 percent plagioclase, 2-3 percent olivine, and 1-2 percent pyroxene 14 phenocrysts. C age is 3,100 + 80 years (W-5127).
R15T09 v f
Spatter deposits and a pahoehoe and aa flow. Unit consists of alkali olivine _3_1_ basalt with 1-5 percent plagioclase, 1-3 percent olivine, and 0-1 percent pyroxene 14 phenocrysts; plagioclase abundances are variable in cross-sectional exposures. C age is 3,600 + 70 years (W-4376).
Q98S70
Spatter deposits and pahoehoe and aa flows. Unit consists of alkali olivine 14 basalt with 1-3 percent olivine and 1-2 percent plagioclase phenocrysts.
C age is Spatter deposits and an aa and pahoehoe flow. Unit consists of alkali olivine 14 basalt with 4-6 percent olivine phenocrysts.
C age is 4,390 + 70 years (W-5070).
Spatter deposits and an aa and pahoehoe flow. Unit consists of alkali olivine basalt with 8-10 percent olivine, less than 1 percent plagioclase, and less than 1 14 percent pyroxene phenocrysts.
C age is 4,700 + 350 years (W-5789).
Spatter deposits and a pahoehoe and aa flow. Unit consists of alkali olivine basalt with 10-15 percent olivine, 1-3 percent pyroxene, and less than 1 percent plagioclase phenocrysts and abundant xenoliths of mafic and ultramafic plutonic rocks 14 and microsyenite.
C age is 4,720 + 80 years (W-4378).
Q98S79 v c
Spatter deposits and associated airfall cinders. Unit consists of alkali __3_3_ olivine basalt with 6-8 percent olivine, less than 1 percent pyroxene, and less than 1 percent plagioclase phenocrysts.
Q81S53
Extensive pahoehoe and aa flow; source is Umiahu (Hualalai quadrangle). Unit consists of alkali olivine basalt with 4-8 percent olivine, 0-1 percent plagioclase, and less than 1 percent pyroxene phenocrysts. UNITS 5,000-10,000 YEARS OLD Q90S82 "vFSpatter deposits and an extensive aa flow. Unit consists of alkali olivine 2 2 basalt with 5-8 percent olivine, 1-2 percent pyroxene, and less than 1 percent 14 plagioclase phenocrysts.
C age is 7,520 + 200 years (W-5978). 
R42T37
"v£Spatter deposits and an aa flow. Unit consists of alkali olivine basalt with 2 2 6 percent olivine, less than 1 percent pyroxene, and less than 1 percent plagioclase phenocrysts.
R41T35
Pahoehoe flow, consisting of alkali olivine basalt with 1 percent olivine pyroxene, and 1 percent plagioclase phenocrysts.
Aa flow, consisting of alkali olivine basalt with 5 percent olivine, 1 percent Spatter deposits, consisting of alkali olivine basalt with 10-15 percent olivine phenocrysts and scattered xenoliths of dunite.
R31T33 v f
Spatter deposits and an aa and pahoehoe flow. Unit consists of alkali olivine _2_2__ basalt with 5 percent olivine phenocrysts.
R32T31
Spatter deposits, consisting of alkali olivine basalt with 6 percent olivine phenocrysts.
R49T27
Spatter deposits and an aa flow. Unit consists of alkali olivine basalt with 2-4 percent plagioclase and 1-2 percent olivine phenocrysts.
R29T16
Spatter deposits and an aa flow. Unit consists of alkali olivine basalt with 5 percent olivine, 3 percent plagioclase, and less than 1 percent pyroxene phenocrysts.
R22T21
Spatter deposits, consisting of alkali olivine basalt with less than 1 percent Spatter deposits of Hinakapoula, consisting of alkali olivine basalt with 2-4 percent olivine and 1-3 percent plagioclase phenocrysts.
Aa flow, consisting of alkali olivine basalt with 1 percent olivine Aa flow, consisting of alkali olivine basalt with 3 percent plagioclase and 1 plagioclase phenocrysts.
phenocrysts.
percent olivine phenocrysts.
and 1 percent pyroxene phenocrysts.
Spatter deposits, consisting of alkali olivine basalt with 8-10 percent olivine Spatter deposits, consisting of alkali olivine basalt with 4-7 percent olivine Spatter deposits, consisting of alkali olivine basalt with 8-12 percent olivine Aa flow, consisting of alkali olivine basalt with 3-6 percent plagioclase and 1-2 percent olivine phenocrysts.
R10S89
Spatter deposits and aa flows. Unit consists of alkali olivine basalt with 4-8 percent olivine phenocrysts and abundant xenoliths of gabbro and anorthosite.
R19T01_
Spatter deposits of Kalulu and an adjacent cone, and a pahoehoe and aa flow.
Unit consists of alkali olivine basalt with 6-8 percent olivine phenocrysts.
Spatter deposits and an aa flow. Unit consists of alkali olivine basalt with 3 percent plagioclase and 1 percent olivine phenocrysts.
R40T49
Spatter deposits that form two small cones. Unit consists of alkali olivine basalt with about 1 percent olivine phenocrysts.
R05S79 v f
Spatter deposits and a pahoehoe and aa flow. Unit consists of alkali olivine 2 2 basalt with 6-8 percent olivine, 1 percent plagioclase, and less than 1 percent pyroxene phenocrysts.
R06S81 v f
Spatter deposits and a pahoehoe and aa flow. Unit consists of alkali olivine _2_2_ basalt with 6-8 percent olivine, 1 percent pyroxene, and 1 percent plagioclase phenocrysts and abundant xenoliths of gabbro.
R08S78
Spatter deposits, consisting of alkali olivine basalt with 6-10 percent olivine phenocrysts and abundant xenoliths of gabbro.
R13S84
v f ]Spatter deposits and an aa and pahoehoe flow. Unit consists of alkali olivine 2 2 J basalt with about 6 percent olivine phenocrysts and scattered xenoliths of gabbro.
R12S86
Aa flow, consisting of alkali olivine basalt with 5 percent plagioclase and 2 percent olivine phenocrysts.
R18S86 v f
Spatter deposits and an aa and pahoehoe flow. Unit consists of alkali olivine _2_2_-basalt with 7-10 percent olivine phenocrysts.
R12S88
Spatter deposits, consisting of alkali olivine basalt with about 2 percent olivine phenocrysts.
Spatter deposits that form three small cones. Unit consists of alkali olivine basalt with 3-5 percent olivine phenocrysts and abundant xenoliths of gabbro. Subscripts (1-7) indicate relative age classification: 7=<200 years old; 6=200-750 years old; 5=750-1,500 years old; 4=1,500-3,000 years old; 3=3,000-5,000 years old;
2=5,000-10,000 years old; 1=>10,000 years old.
A six-character symbol consisting of a letter plus two digits followed by a second letter and two more digits is a unique geographic identifier for each vent deposit 
